Inverse relationship between ovarian aromatase cytochrome P450 and 5 alpha-reductase enzyme activities and mRNA levels during the estrous cycle in the rat.
In the present study, we examined the changes in enzyme activity and mRNA levels of aromatase cytochrome P450 (P450AROM) and 5 alpha-reductase in ovarian tissue from adult cyclic rats. For each stage of the estrous cycle, the enzymatic activities were quantified by means of the 3H2O-release assay in the case of P450AROM and thin-layer chromatography in the case of 5 alpha-reductase. Levels of mRNA encoding P450AROM and 5 alpha-reductase in the ovary were determined by Northern blot analysis utilizing 32P-labeled rat cDNAs as probes. Serum LH levels were determined by RIA. Three P450AROM mRNA species were detected (at 1.7, 2.2 and 2.7 kb) in ovarian tissue from cyclic rats. All three P450AROM transcripts were expressed in a co-ordinated fashion throughout the cycle. The P450AROM levels were highest during diestrus and proestrus, decreased during estrus while at metestrus the levels were nearly nondetectable. Conversely, one 5 alpha-reductase mRNA species at 2.5 kb was detected in ovarian tissue from cyclic animals. Ovarian 5 alpha-reductase mRNA levels were lowest during diestrus and proestrus, increased at estrus and were most abundant during metestrus; a pattern opposite to that of P450AROM. The pattern of change in P450AROM and 5 alpha-reductase activities paralleled that of the respective mRNA profiles but lagged behind the mRNA profiles by about 24 h, or one stage of the estrous cycle. Aromatase activity was 1.5 pmol/h/mg protein during diestrus, increased over 3-fold at proestrus (approximately 5.5 pmol/h/mg protein), decreased at estrus and declined to the lowest values at metestrus (approximately 1.0 pmol/h/mg protein). In contrast, the 5 alpha-reductase activity pattern was essentially the mirror image of the P450AROM activity pattern during the estrous cycle. 5 alpha-Reductase levels were lowest during proestrus (approximately 5 pmol/h/mg protein) and estrus (approximately 8 pmol/h/mg protein), increased over 3-fold during metestrus, while the highest activity levels occurred during diestrus (approximately 36 pmol/h/mg protein). The normalization of the P450AROM and 5 alpha-reductase mRNA levels and their respective enzyme activities revealed a correspondence between mRNA abundance and subsequent increases (24 h later) in enzyme activity levels during the estrous cycle. These findings suggest that: (a) a temporal relationship exists between the profiles of the enzymatic activities that follows the changes in the levels of their respective mRNAs and (b) an inverse pattern exists between P450AROM and 5 alpha-reductase in terms of both enzymatic activity and mRNA expression during the estrous cycle in rat.